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Abstract (Basic) : EP 767486 A 

A semiconductor substrate is mfd. by forming a porous Si layer on 
at least the surface of an Si substrate, and forming a large porosity 
layer at a constant depth from a surface of the porous Si in the porous 
Si layer. 

Also claimed is the substrate produced, and the prodn. of an EL 
element, IC or other electronic device using the substrate. 
USE - In SOI fabrication techniques. 

ADVANTAGE - A high quality substrate can be mfd. with high 
reproducibility with excellent flatness, and with reduced cost. 
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imrnu s imt&MUtu mas 

k t«W£#SJts i JHttft*-*$fLJNiaa 
k, m&QMS im*lz#vlft4.itfii\>9tiMS 

ny'r a mmx&t tut* c fc *fcaw*3W* 

£«aO*a&2rft. 

[M2 ] ov-x arnxstt, me**.* 
s i«fc^«iHHi»i» ot-f 4* 

*>*Ba;frft. 

S iJfo«K#IWl«ftiWltW»?Lft«»J«X 

ss-^rr tnm 2izs&<»mt*m<omm. 

co a fcifr* < k b 1 Wrh 4r* 5**^ 2 2 fctt 3 fciatt 
<.»*?UtS i »X-|IES i ***2-?fc#lf*4 

a. 

[I9$3S6 3 mttHtXStt. ffiidS i SttSrSWSS 
■« C k K J: -»T JS £ *jMi*HHW 5 tcietK^NI* 
8««oK$i2rft. 

imam 3 frifi^iixsji. Mies i 

Bfc*itfir*rtfciBff*-*£ k £ <k -> T Cl&;b;h.£ff 

imm) wimmmit. rates l £<***<ds* 

9 lc£Kfc2rfllfc3l o 9t* £ k i -5 X ZZbtl m 

[mm i wmmum. mas i m^AM 

JS1)ifrVZZk£Xr,XtiZ%htiZmm3lz%3$l 

i mm i o i mafr&Mtwt. w*& s i*^^ 

imm 1 1 j mmm.m^ « *)4t*ti$m 
{zm.s i «*fj>6*iSiiiS i *><s>£sit#3H3£fatt 

[ft** 1 2 j «£##7L4raii. mtsflwt^)^ 
fWfc&itjR*3 imnnmtmtenwmm. 
imm 1 3 3 frsaarawi. s 1 

JJI5 KEa^WfrafcOHJftm 

i n$« i 4 ] m&m#\i . is o a*>***wc 
gSHbs i s i wtt ti&mm s isxo&w* 

{mm 1 5 j wsmmmi. imm^x$>i 

imm 1 6 3 Twieasoi^tfifiJi. n 



mm 5 esea<^^#»^i8ii3fft . 

[Mi 73 mumxnomz. m&mm<o 

CI*** 1 8 3 fflfe^HS i H&ESI*. 7 -/BL 
7 -/ K(cT;Wn -/WrtAiMta**^^ k bk'*>fc 

t — f 7 y Ktr^n -/kMMflrfc**»d«fir < k b 

k'^*>-;fr£8aiDL*:fi£»L <0wma>£8ivt*t 

[ft^JB 1 9 3 MB^Jifi s i mxmzm *x . « 

[ft*JS2 0 3 liIIE¥a<tS!iaxSJi, 

tiwui2i3 ftem^?Lffftx«i..iicsix 
ttcomizzuns i 9tB$.i. titmvitirtxu 

U. 1ftie£8^#28[*>), «IE2«:oi*#»*«rlir 

t mm 2 2 3 «R*Hnai*>ttfc, urts s i sn«o 
«iBCKait^?Lfls imnmtzmmmMm* 
fflzt&m 2 mznnmisxnt . i9t£^^?L*« 

W**v^flJtS ifll«:JB«T*»2^^yaAlS 

vmm23\ mzmmamt. wms&zi-y 
xtoz.%ki\hmm i \zw&r>^m&.<rm&n 
a. 

H Fmi&k.T^3-frk<QiB£rmX'tiZ**3tLi>mm 

2 3 £$mcvm#&fao2m*m. 

[H^JB 2 5 3 WH&XziVt a fl^tfllgii. «E 
^?L»flaS^ratC HMHbS^««W*£3U4.rk 

a. 

[it«JS2 6 3 si mtevmrnzmns i 
o . *ne^?L»s i me^tlks i a^is*> 

tfftiikilWfck-riiNWW*. 
[f«^JS2 7 3 lifte^fLSS i «^«BSt^?L«S 

i o . smas i msin^UKs i 

^n^n«ffii&JBB!tL. %tt*?k5:&i»*JB2 6 
[«9!«»WKflIW!] 
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[0001] 

imomtzmm) *mit. *m*mt w 
mmizmi. mzmi<\t. v> 
\t. mm±.mm^m*. sijm^^sm&it^ 

[0002] 

a, si j></*u-?-(soi)jmti 
■aK<ttMu mxnsi*imui*imri>to'?s 
i mt'ttm i it* wttmuni s o i m m 

*TV**. SOIftfffSrfWH-iCfcT. 

1 . ®%mmvmxft*mjmm. 

2. Mmmmmzmnx^i. 

3 . &m*tfm$ti%&<tmm. 

4. vm-xntfrnTZz. 

5. y v^r^rm±^t. 

fig, 

LV*. Special Issue: "Single-crystal silicon on no 
n-single-crystal insulators'; edited by C.W.Culle 
n, Journal of Crystal Growth, volime 63, no 3, pp 
429-590 (1983). 

[0003] ££**C*$VVCU. SOI#. 

m o s f e Tffstsm^ mH*Mt**mrhm*t 

lX2<V>mti<%ZtlT^S (IEEE SOI conference 

1994) . soim&zm^tmwTmt&k 

fc&bttT. ^>Si±«0MOSFET. I Cfcit* 

[ o o o 4 ] %frx- i,%£&zmu o s f e tuamhj 

MO S F E T^BMMEE ( V t h ) tiHRttfcfcH-r * 
/l^TOflftSSfcJ: 9ifc£?fi£#. SO I tfflnfc 

( FD ; Fully Depleted) MOSFET^ 

imzit&zmmifiso i owwiHitwtftckfc* 

SfcttCli. SOllWofcHfeWJKSliiTvvfc. 
[0005] —JJX\ ««mt«?'^ X« S i 

[0 0 06] L*»U -ft^JiN»«c«*(i, XflET\ tS 



£< . *BB«»>xvN;!i<tfj||T§ * S i >>XAj;fc. ft£ 
hX^h. 

[0007] SOI^gCMifc. S0Ig{*O$j££ 

m-hvmui 9 7 o*m*t>&iTt>^. mtz 
it. mmx'hh+r7T4 rmnuzm&s i *^ 

fDXt^^y^/HS^ti^ (SOS : Sapphire o 
n Silicon ) &MS i ^KfttJ:6S»««:^«tC 
J: 0 SO I flBtSrmri^Tffi ( F I POS : Fullylso 
lation by Porous Oxidized Silicon) . 

[0008] Fipos&<i. pmsim&mm 

fcNMSiflfcrnhW^&A. UV^AS. J.Cr 
ystal Growth, vol 63. 547(1983) ). i>l<lt. 

m 0 S i fiifrffltf J: 3 £H FS«+<0l»ffirtj£8;fc«J: 

0NMS i &£l^<«rJif*$:fri£T'*>.&. 

li, 4Hf3*i-0*4S i«8li. xAVxiScOixK 

y>T«^$iutsiHox twmzmiX'bi. si^x 
AcsfS'f^y^io i7 ~io 18 /c«* saaAL^o**, 
Tfr^y ■ &m%m&*X' i 3 2 o*ciiK4)»aTT- 
-/p-fi. *<o*s*, ^^-^aA^fia^e <r p ) t 
ffla-rs^ssr^wciiA^ti^isas-f^y^s i tts 

SL-CIWfcSiJBjWRfcMi*. RfllSilfO 
±»<O^R>f *^AH J: 0 T*^7 T^-ffc Lfc S i m 

i>m*ikitix. m&simkZi. m<osin* 
izttti&xmtmnv/c* b&fr->t:tf, wmnn 

*>a^««-4xlO'VcDif+i5tf hZbX\ 10* /en* 

S i flwHB. gffls i Mvte&G&Zmx-Z I X o 
5*Ax*K-. i£A*<OKH#i*v*:y>(c, ^BS 
i/8, a^aAK^tS iJB (B0X:Burried Oxide )(OWi 

mm&nmzvimtix^t:. ms^aw^aas i 

mmhtMzit. DHtSft. «tnLtt. xt^df^A- 

[00 1 03 4fc. BOX)Btcti^MrtB?tfiiSI8ft 
s i ^«^ji«oftWMr*-4; kj&qBftsnr^*. 

#ife*ir^i. ^>f7-«ofi=i5Ef hmritrnMbu 

lio. 

[0011] 4*. S IMOX?M*>-&Aii. a*<o 
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TfcfcSifcjWWKfcTV**. S I MOX-CJ41 3 2 

0-ct ^ s i ^mwra-t^imnmu^^ 
[oo 121 JtE^iofrfla^soi^jfcfr 

S 7 n frtftfcTWilMW-** 

mm b . z «>» wtwiHTo a 3 (= 3 wbo* 
i. mm\zi.bnwc 

3. )StRx-y^>^(cJ:4ifKft 

[0013] 1 ^WBt-iJ^-tSISIft-f-|> - bi>W& 

100 14] wimt. h^t^i^m-cis 
mmteMr&jiati&ti. znf>bzcr>&&#mz 

um&MGi ± i o n msaarcs b w t tim&a nx 

US. L*>U 7yX-?X.rr1-y?0>mz&to±MVll 
t%i,t:ih£. : &to±.£93ZW&l8.ZtiX Li o . 

[ o o 1 5 ] x -/ *yymkMi$mtfmx \ ^ t&> 

l:,75 Xvx v * yf&imz y -y v y ^tf 
-ClintM 'J #3^mj*Vttt3£ttJIK&* 

mxhm&$tix\.*b. $t>iz<73L>\tfj;.m<t2tifc 

%r£Mi<7JV\Mftm±lZ)tmLX. T?X-?z.-v+ 

m&ztib. 



[0016] 3<7yfmt. bhfrlftWMctbWttz 

mx-y+yraimzmmt-x osx/ctKsire 
bb. mm. p- m±tzxvy$:w 9 /cf&±m 

fcfcSAXV -SiOSMi: p - S i (OSMttxt^*^ 

riw&xb-mrnxnmi. micozttbtb. zti 
tmmvmMzitix. aiffimbvnisitft 

ttO^. *lcoa«*<D*iB*. ffiM. WitfftJKL 
"OK. *OSL p-«<oaiWXvf-^T. P + ««r 
iSSU. $^,fcp + JB^S^x.^y^-Cp-**Sai$ 

Maszara <0»£KPU>. 

[0017] Sttx ^ f-y^i^-^-ilSMbt^i: 3 

■ tfutfn 1 0* tmwttrtftx%» 

■ xv?yy&fi>$m&.tm\.vz*>. ^-v+yrmz? 

100 nmfcV^Aa*«fSOIflO»J&ti^ 
X. HMSIMbZb 

fc»SOIJ|OlS*tt*WV> 

^OlSm&tfhb (C.Harendt.et.al-.J.EIect.Mater.V 
ol.20.267(1991) , H.Baingart.et.al. .Extended Abstr 
act of ECS 1st International Symposiui of Wafer Bo 
nding,PP-733(1991L C.E.Hunt, Extended Abstract of 
ECS 1st International Syiposiia of Wafer Bonding, p 

p-6%(i99D ) . m&v+yyv&mit#v 
ymwm®am&b*<?)mimrv7 t<hw)& 

m.lz±Z<mLX^b. Ltztf^X. fi50^^5S 
Zfo±ZitbtzMz&&(?>x>Vfi* 1 svrl'iiL&itf-it: 
ymm.&micl.xLto. +*b-h. 3L<*+y? 
immx'hitz. 

[00181 

x. ®6*m*xmi%mtb. z<n^mt. sis 
*±6 1 izBtitztifz%K'&m6 2z : aiiRx>yi-yy<7) 

tfflblXm^b (06 (a) ) . mMM6 2<0±lZ 
#^7L«*^ftS i«6 3$rXtr^^i/^/UB!t^ (06 
(b) ) S-Wltt, KftSi»£:frLT£ft«f*6 4fc 

bo**>*4 (06 (c) ) . s i £<*6 1 ^arasj; 0 

BWJ^cO^TiWi^U. m£WlZti^X&l1tS i 
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6 2£8aj$-£* (06 (d) ) . SStilZ&z&fi'BS 
i62ttKOH. HF + HjO:^t'<0S!RX>yf-y^a[ 

izMx-y+yflxm-fl (06(d)). z<r>k 
£ . #7l*S i <r>*)V9 S i (#£?L«imfeftS i ) £ 
SttSx^y/^ojgJJUt* 1 07jfci: 

SO I oi»*&Ht^tf**:>***JW«ll«ra 

££J:*ltf, WteH&mm 1 0 0nm±2m 

ttt^#T3. 5xlOVcmW$nfc. 
[0019] 8!*^)^rffi-r<±x-y^y^coait«tt{i^tt 
*cr>m-tito<?>Tci7 r 4 Mzi. ->X V*: 

ms^^mfxttomm^m 

it. it^^WS. m») li«fc8 0 0OTF 

b±z<mztix^t:. ~ir. zomnztomx"/ 

1 8 0X:^^»5Mi*«rigt'J>iC t^^SixT^ 

5SSS:S#>. KO^^fffflfcitSSItt (Void) 

JHK&flBftSfci t^<x-y *>?Xit&ftMS i ±t= 
ft*Lfc/<-?-f */W«*->Ti. MWMtlclMi* 

[0020] ifc, #7X£ft£3il.£ftaSfttt£tt± 

«m. HRWi. ^m&mnmffm*h. ami 

Zb£t->Xti*). #£ s S i*£*«LTfc. m% 
[002 1] L*>LS:*«<>, IS9*fc**JHv*fc*»* 

L^T, to*)£t>Wz£hSOUz}5 

[00 22] £WJt3fcK9£i3«£C*5Vvcir»a;h. 

*Lfc (1WP0 7-04 544 1-9) . 

lira LfcWLK S i £ fflv ftS 0 iih& t x * a' 9 

W#fcT1MHLlTmffS i fcWijStffclSfcfU 



[0023] Si£fc7 1*>afl5Jg£#*L«rfcLT, £ 
?L«Si«7 2 (07 (a) ) *»*Utf>%. *«>± 
K4U6.ftSifl7 3*^j£L (07 (b) ) % Z<r>m 
as iJgtmi^s i^fcliJ5!Io£ftS*i:**S i 

mi AcozmkZMMtxLxmttirtz mi 

(c) ) . «|JW7 2"ClS9*M«:*x/\ 

*4H* 1 . 3d$£f*fc =5:4 S i SMdM^EBKURfS L£ 
^RSi*7 2*»^l;:|^-|>,rfc£J:9. SO 
iSft£#j£-rs?>r*$. tt 9 *xA4>$Mi 

it^x/Mzmmzii ixmmrmz-zktzmfttzitf- 
*aj$^ ^7L«s i ibinmx-y+y/i. ^tz^ 

m7)<r)H?>£o%i><?)$nA+Z. »>xy\JSB5H^?Lfl 

«l ftso^^xA^*jia*^v^aiu»*o 

BBSStfS. SiStt7 1£*tlT:£ft«fls 

7 4 iz^miz^mthm^miz X 9 , 

[0 0 24] Citioli, V^*lfc£?LSS iH7 2<9» 
MW3lU*#j|fo5/?* (porosity)tJ: 

'W?S i £9i>-HHz®^t%lt>tilZi:K 
m-K.tek Hi. *v Vt- a 5 0 %Tf>iumffif) 

®mt><>iv?<7mtb%z.x&\\ m&b 

4-flMSi**«»«S<i*ittc«r*. 4^r. 
i-r-f tflttn$«itf J: 9»v*WLIH 

[0025] U*'L^r*^. ^fLff S i ^ni/x-f Ir 
fc<f St. A/^s i t*S^«»^ib{^:l'<^syi 

*>fc£*aH*A3tu ^xy^R0*^-r«.e»> w 

CJixt^dr^;H(c^57^*^IA$ii4. it; 

*isv>u8.mmM*mmiz£ o^r/^w 

[0026] *7XJ\<mtmj}to. Z^l. 

X'h&tzfr. ^^wzftimtzXixtt. ^ Jit Mm 

Q'SS&LX'hlP&AfX Li^. ZTUBmzll&oiKfr 

frhK^ztwb^t:. mmzvxjwmm* ^ww 

J)(T)£ o*i>c?>£3:l&tit3&lzii&m<7)JS.fi-*:-t-mz 

[ 0 0 2 7 1 a*, fts ^bmmm&SiifimMs 
xm<mjzt<h<xw.w&. hhw. mmua 
^mm&th%£. mshitmx^wyji^tf 

1M9tlXLt\\ V)m<r>Bmmi$.X'2%^t\ / ^& 
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[oo 28] 4£. ^-rhcoumizto^xb. mjnm 

S i fc/</l^ S i X^y^j^OJtSH-#T3:V>*£ 
^5£iltfcS. ft£SOIJ**>ftfc«IJ#10 0nm 

[0 0 29] 4fc. SO I LTIi, ft 

ra¥5-2 1 L 1 28^ (USP5. 374. 564) 

ciwsH-f *y*rr%a». jmsjis 121**: 

9 *LT. #*fefts i 

h 4 *y £ff*>a,u5«-ett«u soi*#s 
=3:v\ s o i a»m # y&xnw&m lz£ 

*NHRtt*HWftTn-fex (ML x-y* 

[0030] w+mso i mtm 
[ o o 3 i i #5xfcrasft*#aatt3S*± 

1 0 0 3 2 3 t i4T. JSSMHSSttli. 3HBWt^T 

»l wmftt s tew . *ttK*ni*?*es t * 

UTtfltfift*Att*rf6JMSJMitffl^TtH!Sfi 

[oo 33j *t>izxmmwMt. mmzmrt 

f - -y ?<ri>miC ■ 1$m£Mh Z. fc *<T'S & . 
[00343 4NMTS i WSAS i Tii. 



[0035]-*. MMm***?^ *fw«ci4fc 

Gmmmrmwtjxmx'. jWHta^fc 
aire**. 

[0 03 6]*^ S i^±tCGaAs^^fk^) 

&?m*m®tmcva\Mzx*). to&m 
ji*SAe#s< , r^>f Mzm-th z t unmsm 

tKoX^h. 

[003 7] 4fc. teWS.*? < vhZmtttltXh 

L&ftffiSftt: LT<D3c£tt. ftlSttKWt*. L*» 

[0038] Z<?)£o%Zbfrb. ScflTC. «Htt9S* 
<•*< . ±B5«'>xy\*<f^T& 4 S i Wvbic, it 

ZtiX^h. 

1 0 0 3 9 ] 4fc, 2%MXS i Ii7 * MPS * -y-fc 
^■xw?h a/PS ^.-y-t >*^<D||tt*mi: LT t 

*?L«S i OflBSJi. S i *<ztt$tibT-Wtor>94 
T(p, n) taaiCjt->T**<»Sr6. pNT<0 

j9&W0»»/crftt±*». 10>V«rfiaTT*4*»T. ^TWt 
S i < 2ttRfc#ft Ml*. 

[0040] l?#CD«-&{3{i. ^?LS07UII±Jt«ttJ? 
< , *n»*> ^,«+ntiJ> 0 , ?LS5K t, 10' VcrfgatC* 

%tzm-*z turnip, -u. m^mn\ziiz 

21imm%izit1Z> t . ?L«^ar«JUTT?L*Kt 1 
< . -1f Qy'f i 5 0 %Srffli 4 t^S^ 
iz&i&Ztii,. 7 *hn,$*v*yx*fromm&<o2 
< \tm* ummtz ixm&LKb <wmx-h i . 

#vi?T4#*$\,>ft. mmmsn>m\ 4 
/t. /nvu^s i tota^^armti o- j t,?>D. (fr 
#m o-*n&) **»6^?m±tc»isAs i Kit 

^?i«s i ±tcxe^^^-^s i mtm&ixziy? 
^h^fco, a*^j±, xhr^df-^^s i mzmmm 

ttfi 5 M O S F E T*«r#jfrf 4 i fc *<S4^T V . 
[004 1 ] 
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k£#»k*i>. HFiB^*«(*(i, 

jins im<). mas \ m#tm&&RKs i ma 

[0043] *mimmt*m\,zii\\i. mtap* 
- s i «kJtfc:»*«*ut*IL«s i <r>£ o izmm 

si +ia»wrf8^ea**t** 
* k*na*>£?L«s i m+Kmwttoztiz* oxbu 

t o o 4 4 j 4*: . *%m>*mmmz xtut . >f * 

>£A»TOa*ID»B toll 3**8MM>fflI*>£?L* 
*^6^7L«JHi, ?tg#I&10nm 
OTk*S < ^<7)T'^X4»^eS» 1 0 nmtmi 

Mfct, flWM8*2 0iimjaTfc»v>r>*^?xr^3 

, iixW<-T 

i jvu7 i ivf-tixim-tna* ESaiOnmJa 
&mt& z k «*j . n*to#s»*ro 

[00453 mmt. *m#m<7>m&mzi>&* 
■ti. * ^mmmwmmi^&nmt. s 
i mzzumti. lines i «^*< t t>*n£ 
£?ms i mimmhmjR<ia.nb . bk£?i«s 

«*fe-ig«»S*)fIWrc»*-f oxtt -f liM 

iek^«^sik«-»afc-r6. ;?>k&. rams; 

*i, ->X4 *V*&kth4 irvWJMXHZtcbtl 

&zttf?*&. zt>t*. «K-f*y»±. * 
tz. mmxy&xisomiz, i^s^tlhs isou 



tvH\ a*:. masKDs^-f «g«iso»to, n 

«**v^?UtSiJ|Tl«!SiaMtft2o(ciHW4 
4HHS****fcW. mHHEOS*. fflBS i« 
*MM»f * ^t, !*£S i £*£tAKBK3Hft 

*l*«cJBEE"t idk. S9IBS i m&ttamtz&ti: 
IZbCXiXtSZttbtilbw. 

coo46] zzxs vafi&iwmt. #tefls i . 
m-&bitim\zms imm&m&s i . m 

*T6r*«i*kvH\ mE^itiaofltto. s-rfa* 

I^T^3-^WHWWc«*Oil«ar< k t k'*>^,**- 

•yf-^T*Ji^*»it*kVH\ B?ffiMJlSiBi£l 
Sto»v^r. H?IE^?L««fc*ii¥fflflaPI-t4¥ia 

^t^5gtrs€:W■r4kvH^. iinE^ffiftssaisii. * 
mstsMB&x-nmmx-iizKbtih t w\ 
[oo47i::r, wiarawLUCcfiii. fl^s 
i Xtttoiffif^tomfLvs i m*m.h. mssni^b 

*4ckt,T^-s. ws^ttieoatc. mzs 

i 3«*c^B5fcl5Ji}L^:^TLflS i «OSffltcS«^^ 
?Um»JMN-«* 2 ^^ItWMXfi k . «e# 

^fnr»««is<D«to. ne$?L«s ijito-«<ott 

»IRS5rtoT>f^>5raAL- iwie^JLS S i JBc7),-K 

ma.mzi?thzki,x'*&. mz$>HMKi.mi. 

«li HF»a4>4fc(iHFj8«kr^3-;l/^)ffl^ 
arr-fcvi^ii&kvH^ 

[ 0 0 4 8 ] WIWsKns;^ il^lifcXgJl. BtT 
k C J: -^TfeCS: 3 C k t.T'& 4 . 

[0049] jjBwrwHtsiifc s i mttmazii 
nzmkifz®. m¥mm+*x't>tuim*i&. 
iwmznozbizxmvs imiikixwtm+i 
z t mmx'hi, . ^ffi^a^aiia^iiKfrrD-fe 

*m*ttmfs.x'f)mmiz£^xbmb%\.K z<r> 
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7i)<$tft*hn£y-&\iZTh Z btfT* b . 

[0050] ttwrxmtmtkamimtxtiii. 

HLXftmtbZbtfX-Zbtz*). Ig£JS«U U> 
aSRttJ:<^**£l^**::i:a<T'£S. 

c o o 5 1 j ttw<o*m*w*m2kmi£Xtiii. 

bZbtfTZbt:*). Si**$-|iJ*L^?l«SiJiSr 

&iiii-zt;*>m*<m?*>->Kmk mm. 

«*rtfc&**aHS£ to«t 3 {Z4 *>&XlX}i< Z b 

izxn mztiz <ox\ mmmzn z h$&m<r> 

mx-m-tctz*). SHRtt J: < mmm* m*h z t 
ic. mTVSMtfftm&tx . ^^y^nxit 

oZbi>tsZ9lz<<%b. ZZT. XnzSTJVft^ 

ziinmnmmi. j *>&MzmMziibi>cr>x-u% 
<. mum&<tm<r)*fiL*%tzzkiz£ixhn 
mx-zb. 

[00 52] itz. wumx-b^tzziiits i tmiz 
tbtz#><m&i. xy+yrimz&QZtibn&x'* 
<. mz-itis im^mznMttez-fzztiz 
j: mvs i mt ixm%tt>ztmmx't>z. 
&nns i mmnmvM&w+tiX'htittm'?- 

mm&im£±ixm$h.t><?)x\ Dtxomvx 
otmmhimwzxMs iftx-\ih-o<zttf%^ 
**>s £n.us i <mm-bmz^zsmttzm& 

S im#^y1-V7Zi\XW£)-'Gtf%\t-thZttf 

%w tiz, zns i&m±mmizmT*ib%t>t 
x'ttmx'i>nm-rhzbmmTf>i>. u>>t. mm. 
tmmM *>&A*)mmiztt*si-&mm£ 
wzztii <7>x\ zn.'giaoazz.iimuztt^xm < ? 

-y&mcomtzi. ttnvzbnx; ft&im 

[ 0 0 5 3 ] hb utt. #1 tfc S i gftli&S Ut£ 

%b tx-msLX'hwmt b z tmvrhb. 

[00 54 3 SfeC*JHBKj:ntf. «*OlS9***i: 

wm^mm Lim&mzte o s c 1 i±* »m 



★wwfcjLfitf. s i mttttnmmm 

\t7t<ottsm^ix.X^btiib. s i SftopraaJr^fc: 

t o . 2 «<ofts •? tmmz 1 «<o s i m 

m>t>im+&ZbtfT$Ze)T. Ig£»J8U &s 
tifcrt-M" bZbtfX-Zl. (,*>*/U #*?*t*:S i 

s*iiHfdffl-r b z b m&xs> b . 
[0055] -ttnh%. *mn. m&zmix. * 
mAzm^~^m. whxwxti&mzirtbs 

KUtitemm&mzziix. *mmfrt>®mmt 
t$-jro*o. mm±izxm)mt<^Kc^sim 
fWbb^iiitttmmimii&Mzm-tb. 

[0056] *#3Jtt, i§9i£ft ±e 
tt. 3^hOfflfcfiv^tJWL^#««Bk«>fHttri6 

[0057]*/-. *wwi. s o i «us^^«gafe» 

EWtfWf&Rfcfc. WfiKrSOS*. S IMOXW 

[0058] *mt intf . ^?lws i ±wsatt<o 

ZMtbfci&smmi&mmteUzB&tbzb 
#x-%b. 

[ o o 5 9 ] § hiz. xmto&wRs i m<wmt. 
zb&t>. wtaua*mmxhv/*-bLTmmmtz 

£*)nozbi>*iteb*b. 

[0060] 

[0061] S i tffc^'J ^A^* 6 ^>ii 
SI 0 nmWa/jN^2?H(i)icro-cavity)^M0 16 M0 17 

/aehmmx-BftiztibzbtfmtStix^b (mi 

(f. A. Van Veen, C. C. Criffioen, and J. H. Evans, 
Hat. Res. Soc. Syap. Proc. 107 (1988, MaterialRe 
s. Soc. Pittsburgh, Pennsylvania) p. 449.). fiiSli 

ixm-rbzbmzizixx^b. 

[006 2] V. RaineritS. U. Canpisano it. '^7 
S i MZW e^f^y^itA. JRJMLTflttESftfcfflfl 

ajLttflaaafrHLfe. *ois«. smmtimmz® 
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OltmmtiLTZ&ZtZmit: (V. Raineri.and 
S. U. Canpisano, Appl. Phys. Lett. 66 (1995) p. 3 
654) . l>l&#<^ fc^^-CtiHSiS i«ta 
*>S*BHt:S i l<0Jf*<i288^l*kiMl^tt« 

>mv*> *) . SftelBfc: S O I fiia«:#jftt & C k tft' 

S i +2HF+ (2-n) e* 
S i F 2 +2HF — S i F 4 
S i F 4 +2HF - H, Si 

SSfctt. 

S i + 4HF + (4-A ) e» 
S i F, +2HF - H 2 Si 
ZZX\ e* HXtfe- it^il^iUEHtVFimLX 

ifc^CffiaKfjETL^fcr* 1 ). n>2*7iliA>4£ 

xm. 

l0 0 6 5)&±toZkfrt>. IE?LOSR£-fSPSSi 

i±#?iwi:s*i*#, ms n&nnitzmv. z 

HIES fit (US. *ft. £ff. «JEL ifrp 
afis^StttlBJfWB*. vol.79. SSD79-9549(1979) ) . 
(K. I mai. Sol id-State Electronics, vol.24. 159(198 
D) . 

t o o 6 6 1 l*u i$m£ms i TbKmnmt 

ZhhbnfmLh*) (R.P.Holnstroi and J.Y.Chi, A 
PPl. Phys. Lett., vol.42. 386(1983) ) . PS. NS<D 

tfmmx'hh. 

[0067] £?LHS i ttS igfc£H FjSiStpTBJffi 
iffi. (Anodization ) fc£ J: r)Wf$tt&Z tffX 

£?UMKilO-» - 10 r*gJ£<r)Kg<O?l#10-> 

~io nM^nawcaw^fxio^j: otttm* 
ixm. *<r)«mt. m&s i<7)&m2. 3 3s/c 
■» tit^x . h f mm mm 50-20 xcsMt? 

9. «SS$g£ SHfcS Tl. 1-0. 6g/ci> 
coefflK^fcS-g-fc-ktfT'^i.. -f&*>*>. ^oi>T 

-f $-«rsts c t *«]•«?* $ . .r ^ 0 iz&ivg s i 

*>**Ut*iaAS i izit^h k . *»l3lTtT* Z 1 1 
^**gftS i «|«rxt^i/^j«ft(f**Ct t>*r 

ttras. fcJtx. 1 ooomtni, [*jg?<ofi<o?? 

S iJfOXt^^-wHfc&tia. 4m8*t: 
77X7CVD. *££fc'CVD£. ftC 



[0063]£7lflSittUhl ir^tio-C195 

(A.Uhlir. Bell Syst.Tech.J.. vol.35. 333(1956) 
) . ^7L«SiliSiii»^HF®a«fr»»tJK(A 
nodi zat ion ) -fZZklZ* *)B&-rZZttfT$ I . 

U HF8«*<0S i m®RZtZli]EilWmX'*> 

tnzm. xnxixhztmixm (t.»> 

^fS.J.Electrochen.Soc.. vol.127, 476(1980)) . 
[00643 

- S i F, +2H* +ne- 



- SiF 4 + 4H + +Ae- 

vd, turx ■ ^s-«y^-s, mi8.mmm& 

numzx. v&MHaTiMizbttfriibmmimiiz 
ixma. i$m.&i>*mx'bz. 

[0068] tK. £?Lff*li*^l*385£*:*<D2fifc# 

BllLZtLX^imz. W£*WNXF&&)rZ*bZb 

*msk. ftmz&Kxmmttfftmmizm 

m^v+ymmizitKx. %i<ma$ti&. 
[0069] #?l»s i nvmmmixn \h- < ti 

iMtmmtihZttz^i. 2.t: % XoitT-litm 
[0070] **BBH±a LfcJ: o %&nMM*<?)$m 

frh-%<7)m<o&mzm%$>Tim*&zm&?& z 
t -c±ie iKZtzjt %m&zmwzimth \><r>x-t> 
t. 

[oo7i )mx. **. fcj:t/. a«^5v>^< 

k 1 1 «<07c«i:^7HIJIrt^iSl»JRg?- toi o iz 

zttm%.-ri>iz\,vz~>t:. zv&kmittmimx' 
tmtz®muztz?>. hhfrt#>i&\8.Ltz : &i'R<m, 
m.wzm^mfamw&&%h.x^tz. wl 
'i^cziwtfm&ztix^ti. &Mtm\Ltztz 
7 o o n mim<?>&&x-n%maiimmixrz. 

[0072]$ Mz&X&ftt: aj^f. A * >&X*>& 

[0073] zmnm*tftiztiamiffi<r)mx'& 
TLffs i <7)i\m<.zm^wmm$LLx*>< z o% 
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[0074] -ttchh, mmmt&xmzmizitt: 

=3r t' ^ax^fr * a^i 1 1 «* o asftt s - tfx-s 
s. 

[00 7 5] X, tfaio^tf>*£^flli, 
[0076] £?lif s i ±fc4-*< k t-JB^^fLfl 

ht. hb\w. ztit->mm<z<bi>. ^fLHSi 
m+vj * y&xzixrzmx'Vi o ^hitt: 2 worn 

[0077] ^5fyaA$il^««P}ffll?-h8-tJf^ 
PM4tt*v> LH#T-£ft-f S C b (c J: 0 . *ffij»fcirt: 
oT^-£#«-fl>Ifc#T'££. 4fc. Pjg«tf)#»S 

hzbi>*imx'S>h. 

[ 0 0 7 8 ] ?!->aEA«OlBW)aiBt^MW*#ft 

^laiinmmuv^s i tit 

^?i«*te B iis i m\z? y t tteb-oyt-istmi-r 
izm&btt-tevymzftmhzbttx'th. 
[00793 ? itmmitzmnmtzffltrt 

tfT'SS. 4fc. »9U:£?L©S i £|Sfc£U:S i« 

xuzcoh. mmbmstoit&xmzKxtbz 

t KX-Z h . Ttcfrh . m 1 <7)£#<0S*i|ffl#iT!n-*> 
4. 4fc, Si»*fc£?L*Si**»U:44. 

s i*WiTifi. THHkSfu gi*«v^T*tt*s il 

zmj&tz z bifisj^x-hi . mm&s imzzm 
#bm-&*rttnn. wmiaxHtimmiz 
bmmx-t>&. 

[0080] ttmizxnif , jNjfg-r bMW&n'Km 
**&\*ittimzm&ztix^&0>T. mm 
?hmtnnz\iz : Mtm*X'\ih'i<zbt>^\ & 



mcoi$-Q.i:mozbmi,\ 

[0081] ta^J»D£;btf£#Of1=»iS i 

wm**v+yytzx oxm^m&m;Lx^<iftk 
tmxmt:*). simffymrniwmmtmm 
#tzm&*>#zzbii¥smTt>htf. *%.mzxti 

tf. s i &m*<r>maMWHi7t<r)**U¥ii}1xX^ 
SimunmaZmziMbL. *<m\,z*ti 

?tim&#*& t )£b1tlZblz£*). 2ftcoBS0^ 

t>itmimtzi&cr>s im*t>imtz>zbvx' 
zz. i>*>*>A,. zcoqfeisi&mtmzivsm 
*Lt;tk. mss i m*b Lxwmmt&zbmttx- 
hi. 

[0082] $tm*bixtt. mmsim. si 

»«CBHfcS imZm&LKhn. (Silica « 

[ 0 0 8 3 ] S i «*±<7)^?L»S i a±t)B«-rs}f 

mi, muimiL%im&s i . GaAs . inp^t 
^--y^saat «t o , s^m^v^y^iix^x 

[0084] [Htt®S8n01 <a)»*-J;^ 

nitl. 86*ifc£?L«fl£l2-rs, 01 (b) 
t<t^fc:^?L»«l 2{;*>yx. ^<3R. fciV. SSct) 

7L««1 2<D4»fc. ^ovr-f0^v^?LS«l 3^ 

•es*. axt- zjxyttimmimtzm&iitvie 
w mx*fr*-it&\Lz»mzizmmi> { <* 
xoiztstjz-t?>. &xRiz&tx. Bf8.atii>m>g.m 

<7)±Z> $ . S5ffifiX-ft-r-&* J , «fc 1 x 1 0 J »/c m» 
fiLh. «tO»4L<i±lX10i</cm»T'fti. ft» 

UZ%niXlt*>%^£olZ&j£t&. 

[0085] zvmz Lxm^LLtzm^zmL-^tb 
ix. *®y>7. tttsyjyr&nxamtht 

= *»,-t>AWffiZ2tlh. *4VM±. EL 

[0086 3 01 ( b ) £tf . *%aSc^NI««<*A% 
?nxv^. Jgl l*i&9>f*y£Atf>«*ft^ft 
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fc. ifcilWfcJttftSfift. ifc. £ffili&K3ftK£fto 

ft. £&£&KEIMPS:R-*-ft£k#-C£ft. 
[0087] CHtt»Si23 H2 (a) fc^-«k3tC, 

*rs im&m2 izmmix. *<r&38M*m. 

*fcU mtUZ&f[MMt:2 2fth. H2 (b) K 
*>>J?*<bi>-9<?>7t&*J*>rZAtl. ?zt&n 

&AJB) 2 3**T$ft. &V«'f*:'tt*WaMiW 

0»Vcm*JJl±. «fc 0#4 L<<i 1 x 1 O'V'c m«T 

tT. *9t«a. fcftUi. WMc, *i6tc£ttfr#A 
KJaffi-f ft £ k . «iBfc*«**rtllc§l ->3Sft £ k . * 

A<SMfc3*lft<7>T\ HMkL-trCSiflW*6^CIWkS 

i L T L t tote v » J: d cffiW £ . 

1 0 0 8 8 ] 122 { c ) fcli. *«5re»4>*l4ttW*> 

k ft . «L*«HUi»**> 1 ±K#&fltfr*>±IH 

fft. £**, ^?LK«FW)**SJ4»niii*»fe»l 0 
nrafflfcft. £*LJtO**^« : fJ4aBlL»SrV\ - 

2^<D»Skff^a*^*^ffl«BB{ciRftft£k*f 
T'Sft. 

[0089 J (Jtim3)H3 (a) U^ttdfe. 
iTOlWSiJM&flSfmfcffiSLT. *<0ftffifli 
trMJHfcU *&*ifc#?L»i*3 2fc-*-ft. «i» 
T. 03 < b ) Cwf-i oiz^nnm±iz^< b fc> 1 
lO^?l«»R3 3«r»l«-fft. Mt5«lt »*S 
AS i . £*SAS i . MIS i . fcftUli. &M(. 

ftft. 

too9o]!33(c) t^-f «t a t*?nt«c«xr 

X. #*. fc«kt/. a*03^&<ki>-»?>7C** 
4*>«A"*-ft. -fftk£?LS»3 20*l::. tfn^'x 



^3£8H!**g#<ftJ:?fci&jrrft. &A*CJ6t 

t. «tt$n«tt^s«i<^«$. *«awwft*«. 

«aixi0»*/cm*jat. iOtfiKUtlxio 
15 /cm»-Ct4. 8U$fltB£»<ft£Lfcti«£e 

mmss^m^\,z\t^Mm.^tih<r)X\ mttvr 

XX S i ®m { £X®fcS i KXKLT L**>*nJ: 3 

izm.*h. 

[0091] £Ottfc U-C««LfcK«WB*ftO*t 
7 80nm#ifiW*fe3fc*fltft. "«&b*. 7*J>/U 

Slv-tyxtfimztil. fcftWi. xw?ho;i/$ 
*yfey* (EL) «TttB*f*6. EL«fli-f3T 

f t*?UM£«Eftmai3*i* £ b iz 

iosessfi*. 01 2«» el*t*swiibmw 
mmx'kz. mm. p*mi 2 1 zmMittt: 

*$ V»«L«1 1 2 3 itthZK'SVa 1 2 2fc*f L 
T. ^SA^^^-^k'SraA. *ftv^i> SM&a^ 

?LK«»Wrv^. *^ifi»C«ftf«£kfcJ:0ie»t 
4. ^TJiccofe^^ft^nvr-fO^v^fL 

[00921 igffil 2 5. 12 6{iS*fc^JL«HB5«J: 

±tzxe^=>pi/^;i/S i)il 2 4Sr)gfi£L. £co±^S 
ffi«:»JKLTtJ:V> (Hi 2 (c) ) . 4^01 2 
(d) fcjSI- idfc^St^t. xe^df-v+^S \M 

temmzti&i. EL<?m£Zi&&i*i-<ixi>x 
[ o o 9 3 ] 03 ( b ) tii. *mx®t>ti&*mt* 

&l-lzlfri>. ^^t, XmrnzBtfLZHi. * 
S-rft£k* < T^ft. 

[0094] CHN9B1B4 3B4 (a) tc*tJ:?fc. 
4-fS i J«SflS»4 1 ^fflSLT, *«>f*aSfl£#?l 
Bft4 2Tft. «^TH4 (b) tSrT J: ^ IZ&JlUm 

±.iz'M%< k 1 1 mnmwmm 3 . » 

ftKJi. m^fls i . 2t£&S i . IMIMS i . * 
ftv^i. ASH. ft^«PNSf*i»a. H0ISn»r2f<9 
4»*»^ff*t»tfftft. *ftV^(i, MOSFET^£7>£ 
^«B6*»*LTU4r>Tfc«b<rV^. 04 (C) (C« 

^«r< k t-«07E«t-f 5ryaEALrftA«4 4 ^ 
js-rft. aAii«-«as«iFa»ft^k-r-«si-rftkfa 
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■ALfcv«SWMWII8*<<*iafc»3et4. SAM 

4#, Wfclxi 0««/cm»at. J:9#*L<{±1 
xl0'»/cm«t*4. SWIW**<»eU:H» 

[00 9 5] 04 (d)K«tJ:dfc. 3d^«c4 5k 
[0096] JMSJLS i *«*U:*£fc:tt. 4ISAS 

i ^aiwisiMifl^stt-ciwks i $m&Lti<?>h 
m$mz>ztm*u\ samm±, s 

i . S iSfcJ&KftS iK*#rtW:fctf>. essso 

mix awm^smi « $ * 3 «t£fr -ras o 

[ 0 0 9 7 ] mz . ^7L«S i ®4 2 4»f)-f tfy&AT 
«*4 (04 ( e ) ) . £f*2£ft08l;t £?lflS i 4 2 

/ mnstm < w^was i «> 4 3/ s^s* 

4 5Wj:o£8Bgfc:5:4. 

[00 983 M.HSi 4 2£3HKWd$£t 

6. #«Um#WMS iO*£fcliil«s>S ico 

Hzi-tVh Xir*SMt#**WM:< fc & 

5 i 4 2^^S»iKfl:fl7f^LT^S* 

h. kmmms. m,»s i *>»***ffi«fc 

± OiiScos i ^xyf-y^?BEft,a«?WH^?L«S i 

o*£x^>^££t#^8ST-j>4. « 

tS&S i Ji 4 3 kUC£?L« Si 4 2 

[00 99] fc£1MH«W*£njr±fc»JSLTV** 
«£fclift£*¥*flcC»l,"C S i <0X y +>?&%.<r> 

x.y*^LT*68tt«*4 5±fc»KfcLfc*ttftfl: 
£*#»fM4 3 ftiUi, £*g 

,fMt:£!fo¥«tt«4 3 SrSfS* f /Vn- fc LT£?L*S 



i 4 2£at«3f«T8fe*-f4. 

[0100] 04 (f ) CJi. *«H8WK**flS3&«^ 

»7xa£«£ s *!B«fcm3*i4. ^3LTf§^/l^ 
[0101] SiJMSftS«c4 UiBTOlSS i £Bi 

fcuaiffaft^-jfctt. wgs i JtugftSfM 1 1 
ixmx-th. 

[0102] &4 Wi. 5Mts i 
*?l*!IK*#*U 04 (b) C*3*i*£*kU 

04 ( c ) - ( f ) lZ*ZilZTmzl%V&X+l 1 b 

[0103] CSBBB8B5DH5 (a)fcSS-fJ;iK. 

a-r s i m&,p B gtt5 1 $mmix. *mm<vmm 

*3>1\MK.5 2. 5 3-th, ttWCH5 (b) iZ^tX 

0 izms<o&fim±£.'j?%< 1 1 1 Mm&Mam 

54. 5 5*0l£-f4. &&tt>mi. m&Si. 2 

tmks i . ^a«s i . it-smm 

uli. MOSFET^^Tflfi&iJgfigLTL-dtoTt 
[ 0 1 0 4 ] 05 ( C ) t^-T J: o tcStBW^?L«*t 
mH*V&\lX&A®5 6. 5 7t»*f*.aA 

iSx^^-|±aAL^^$tclS»jftS* < < 4 J: a C 
fftJTf4. i£Aftti5tT, ^$*14«^S)H<0^# 

S5K{i^-fkt4*«. «hl x 1 O'Vcm'HL 
iO»it<{±lxi 0>*/cm*-Cfc4. fiUi^RS?: 

-5-ct>»i3^v\. &xmz\* ! mizKix. mmzfi 

3fl40T. m.l-9- ?tS i«a«A^TK^S i fe« 

[0105105(d) K^rTJ: of:. 2^c0$^2* 

5 8. 5 9 fc m-<0gS«cOiTOc?)^^fL«5»R^ffi 5 
4. 5 5kt:SaT«*S*fctt, JOE. f> 

*wtmm. h&^iiztit><r)m*-&hittzxw) 

*fc*4. £ixfcJ:0, 3fcco2^(i3SElc|g-&-fs. 
4. 

[0106] #^as i *isas 

1 ^BD<C»i»iS!-fklfcO^«T'K{bS i Z&f8.Lt:<?)h 
i . S i SfticiWkS i SISW^ 
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[0107] ifiO^^fcS LTttlfi»tt<7>»«*tt$ 
A 3 ftSfarifi 0 IZhith Z 1 i WCft & . 

[0 1081&WC. M^?L*Sia5 2. 5 3+^ 
*y&Ai?ft*:«5 6. 5 7T*ft*#«W* (05 

(e ) ) . 2«t*>£ftSfcH(i, Wft^BS i 5 
2&UL5 3/ MWIil (mtf*tt*S i«) 5 
4fc*»L5 5/««re58«rVU,5 9»j:3a«»l: 
*4. 

[010 9] ZMSi 5 2. 5 3&HWHC 

>7m-ftl>#8L t>t,\M±HmzTAra-frisJ:iM 
KfokSJ*^* < t fc**> *>*>-:fr£S5lraL*:ig£ 
a. ft4^J4. A'y7r-K#»ft4M4Ay7r-K 

X. 27LITSi5 2. 53M**MBO&tt&X.v+ 

U:K*«*3*4. ±Effj*U;J:dfc:. 3>?L«Si 
OftfcSraiffllfcJ: 0a»OS i <0X-/f-y/«t*iS 
flWK^TlftS i co^S-x-y ^-y^-fS c fc**W?ft 
S. ft4V>!4, #«j^Si«54, 5 5£W«:*b-y>< 
-fclTM.flS5 2. 5 3£8iR0F»Tl&*-f4. 

[oi i o] fta*HH*«**i^ii±te»*i/o* 

%^ttfca»¥3WMtf* LX S i «0X ••/ * y ^5S«co 
jSv>x-yf-yyjSS:fflV^T. £?LSSi52. 53?)* 

fc#fc¥<*ft854. 5 5*8#$-eiJjfc*-4. ft4V^ 
(i. #»ftft£fo¥3WMI 5 4, 5 5 £ SfSx h v A- 
t LT^TLSS i 5 2 . 5 3 %&immX'M&'t& . 

i o 1 1 1 ] 05 ( f ) (cti, xmntmitmm 

£«<C. ^aSWt2«tHB$C^«$*tS. .IoL?ft4> 
1 0 1 1 2 ] S i #tSfiK*5 1 l48#27llfS i £|* 

iix. &n j ?mm < &®X'*Kc^i3.t'fflxx^z>®£ 
tctt*awifc*ffofc». was i m&jy^ 1 1 

vmnxmmz&j8.L. 05 ( b > iz^2tizg#t 

I. 05 ( c ) - ( f ) CwSnaiSKWlflStA-** 
i 1 1 4 . . 5 8. 5 9 

[0 113] (3UifcJ&«6) ®8&&->X%tm®6i: 

mtti. trm&simiooiM&ftjiLixz 

HXS iJIl 0 (08 (a) ) . 



4£*14, S^AIBIIBOTftjumH&l 0 
,umTJ:V>. 2*Sia^l0 0£fc£|»ffifl3£LTl> 

[0114] ^TLSS i G»Wt#iSfc-PWi, 01 1 

zm^xmtt 4. u-cpsomisfls i s 

fc6 0 0£ffl,«*-4. NgTLT^JfET^V^ *<r> 

%&iim&<r>miz®fcztii>j)\ uzwamut 
mtzm ix*-)ur>$us.t:im t^mx^h^f 

tlli%b%\,\ Sfc6 0 0 5-01 1 (A) lZ7jk?£otc 
%mz-t y-r ^Xt4. HH=>£«K0#l8ia*7 -/R&<0 
*»6 04fc*LTWt. ®»08Ca<O*tt6O6*<fc 
MiTaO. 2HU4jE^««S6 0 5k:«t-CV^. 
[01 15) Ztli:JMz®l 1(B) K^idK. IE 
SfflB605' iS8fc604' ?-fl-LTT&£i:->Ti 

*»*i>*v». ^ituz^iy^mmmizmLx^in 

LT<4. -«WtC*i»7rK (49%HF) $rffl^4. 
*&* (H f 0) T#RLTVKJ:, 4:4 

fti-iSi^^xy^y^jecorLia^fiiFi 

fc. m&Gfflb IX T)VO-)l*Mi. hZt^X'% 
4. 7lVzi-)VtlXX?/-l]s. *9J—)V. Ton 

^±3'J^OftfoOC*(4^fS^:fflv^T, ^?S^r^S<4^L=5:** 

[0116] S*ffi6 0 6fcH5tT*4. 7 -yimmiztt 

ix®k$ti%^*o%tffl* mta& (au) . a& 

( P t ) 9*»fflV^*i«. JE«!lcO«ffi6 0 5<D*ttII4- 
iR{cfflV^n4^R««'P*>ii?^V^. ©»t)«A^ 
*6 0 0-f^TC^?^^T, 7 yK^®?S6 04 
rtMfii 6 0 5 tJS-T 4 OT. E^ffi 6 0 5 O^ffitl t> 
SW7 v K?S?Stt<O^RH5r 3-x ■< y^ LT 8 < t X 

w mitmftommii&k&i o o A/cm^r 

ftO. «bhffl{4S|fT'^(mtfJ:v^ 3oeJ4f.?L«ftL 
tzS i ^®tft^xe^^^^;^^*<-C'f 4«H 

^TLBS i <*4. BO 

*>7LO I &^4«W^^<'i:4. Cit{:4:oTx^dr 

;P^(D^*^boT < 4?)Tft 4 . 
[0117] JiLho4 3 1 LXBtfLlKZIlMIB 1 0 1 
±fc, #^fLHO#tef B S i«l 0 2S-xt^df->r^ 
B!c^?-tf4 (08 (b) ) . 

[ 0 1 1 8 ] <KWC\ xt^^ri^r;^ 1 0 2?)*tB$: 

mxx s i o,« i o 3 < «aBMi:t*ti) tjgiftr* 

(08 (c) ) . ini4X^^3E-v-v7P«$-^lST 
I!»Sl«frfcB9*fc**:*£. K9^*WiHKI4 

* ! R%<tZitZmHzZZfrt>X't>&. fiL^rutc 
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;;t. SiO 2 J§i0 3«. so i&#cv&8Mt I 

xomt&zttf. mailt, m-khtimm 

r o 1 2 o j z coh t . *>&\%<?>m;lZ£ 

*)&MtS iJf 1 0 l^fctfOv'-f 

[0 l 2 1] * LT. ±a^B5^iHt$n^xe^df-> 
-Wl«1rti>gf*l 0 0k. £fc£ttk&*Si0 2 

m i o 4 sr^ffitc^r^s* 1 1 o srffls-r s . mm 

£0. m&lbtfjx. ffig£#±£S i 0 2 

0 4*mf%^s imm^&zti>x-$&. 

[0122] iJeffli:t^2ft^««S:i^Uca(c!Ui 

o^-frs (us (d) ) . m?>mimcrmm& 
mi mtimttMiz) m-t&xntzwtxmo. 
[oi23] m^b^tzmzma^mxnaa-th 

[oi 24] zixmzmit^mwiZfMmt s. 
mm^mmunmt uw. ht oss-rra k£ 
i o i wm&intiiiz lxl*^*). &mz 

■StixX^ Vcxmstfix- 1 i/^ivmizW&t * z t 

#bh<r>x\ ztib*t5z2%\^&tVfmmi-t& 
&m#hh. mmz\i.t>oo~~iiooxM$j)W* 
u\ £temfciz£-?ximi&v%*m?$%^i><?)tf 
hh. mtiii&msLi i 0iPB%7!f7zx't>&i8>&z 
ii, s i tmam®m<7)&^frt>. 20 orgs 
MTco^x'i*»3mx-z&\ z<r>m.mthh 
msb&zwsLm-fiX'Mtfixrz'). *fz\m\tz*) 
lxl*o. tt<Lmmrmxmin%o><<)V9 s 
1 1 oo<rm^^v+>7<mnm}^mLhixix\i 

&\K&->X2 0 0 WFfliagT&o X tvStt^cO^ 

&>m&frz-mvci-hzkx\ ?n-tziw%i&. 

[0125] ZLX. m*£(0jT&X\ XviSy- * <T>-k% 

v^?i*s \mx\ &m2mz*mh. 

[0 1 26] mzxX?^st)V$3<te\ 0 2tftLX 

s i mwm loot ^?ibs5^ 1 0 1 zmwuzmik 

t* <H8 (e) ) . -KOJ^KLTSO I 

[0127] mz. &±w%itexnizTm -sis* 

[0128] ( 1 ) ZILWnkVUOftmcDWlM (pre 



oxidation) 

£?wrs i«<^s«r*?L<oig^aco^s, » n in- 
Sl 0njni:##{;:»V\ .ItfttrfcXt?* i^/US i 

j&s^jrr nmwm-t&z tizz*). ^stm^it 
lumxiKkwmt s zttfix-zt. u*» 

U £?l«*xtti#^«i«&flS i J3*xe*^ 
*/W££3tfS£S?*<ai>;:ka>*>, ^?L«fl^?LSO 

M&lOA*>KSk-fS0>#S£Lu. £Oj:-5£lU? 

e>Kfl$Hi, k*#b$v*T'2 0 o-c-7 0 owis 

«fc')»*L<{±. 2 5 0r-5 0 0'C<7)ifiS-C^» 

[0129] (2) **^-*y^*!ui 

*3#»g£<i. jfelcE P553852A 2&«£tiO 
T. **#®*T<»»m£X*) . Si*ffl<0«/J^ 
tl(roughness) £Bfc£U 
s i mm^ithZ k 5r^U:. *WSfc*iVvc t . 
*#l?H^T'C-<0<-=Jry^«rja^S £ k tfX'Z i . 

m*-*>?i}. mm. ^?lhs xtr 
^^v^;i-siJi^^ff^3^t**r^. ztitw] 
t^?L»s i iox»/fy/i*aci^i s o 1 m 
mzmoztitx-zi. xe^^yf^s imm 
\zm 0 *m«>-* v vvmsz i ^ t ii . u?L«si^ 

S i ( m i g r a 

t i on) (CiO. ?lOft3<ffi#mS3iii>fc^3i£i 

^rs. fLoft^B^waisnfctOBTxtf^df^^ 
i nmgumztoti* t . x 0 gAxwo^i ^ 

xt^^^-v;USi»**^4,ii6. ^TLSSiJB 
v>x.y1-y7mziif%o**^-*y7lz£->xte. x 
.y^-y/lckO^-m/ixt^df^^s i*ffi?-^ 

Wtz7V-f\,-J>$<r>2^*W*rmiZk *)3Ltti. 
xt^df>>^;US i mtzmtlLtz*<r>#uyt}S.VZ1l 
«S i IB*>4»xtr^dr^;l.S i JltSfetefi* U^ny 

[0130] (g9OTS7)&tiBft7*H9*ttt4K 
BB-ti. 09t#L^#-t«O9*>08fc|3It#^t><O 

TJi. K9^*>Sii*2«t(^l*w«iBU. S i 0,8 
1 0 3 > S i O t m 1 04T*ofc*<, d^-fL tffiffl** 
S i 0 2 »T*ft«MRi*< - ^=5r< k tlo»'S 

ifWtS i JB±C»*Sn^Xt^^s/ir^S i 1 1 1 0 
2l5ffi5r. S i S#l 1 1 0±tC»K3iifcKfl«l 1 
0 4m6ikm£b-£hi><r) (B, C. D) x£? 
=if»>Y;US i^l 1 0 2<r>mmZ*!£HtlXBl8.Uzt& 
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mi 10 3«B«MMHl/OVSrV*Si»iEl 1 1 
0(&imbili t )£irtt&i><7) (E. F. G)T*>4. C 
£t**1WMct5Vvti>. flfi^Ig{4. 08^L^W 

[0131] {^smiRB) m&miz-o^x. mi 
ozm^xnmz, mi oizttLt&^wohmsk 

zfnifyxttni 2 1 ozm^zzttfttwixhi. 
znimt uxtt. xt^i/t/i'S i a i i o 2 z/f 

7X&W121 Otm^bit him (B. C D) 

t. xt?*^*;^ i«i io2<o^a5£«sgtft:L-t 

»*SftfeiWUil 1 0 3fc^7X««sl2 10i:teO 
^***!B« ( E . F, G) WUkZtlX^i. ZZTifi 

[0132] 

[0133] <5«fcWl) 6 25/imS>ff*«*-5fcit 
gaiO. 0 1Q- cmWPSfti^JiNM^S'fyf-g 
O(100)#tSASiS(*^. HFS«<Pfci3HTB 

[0134] mHbMfHifirro{:« or*-»fc. 

tSVX: 5 (mA-crM 

MHb«(«:HF:H,0:C,*aM:l:l 

«IB: 12 (tt) 

£?WS itf>9*: 10 (/<ni) 

stfoj/'r* : 1 5 (%) 
[0135] *ti<0«*W#?L««fcft8WE3 0 k 
eVt5xl 0 16 /cm J OHe* -f tfi'fc&ALrt:. 

tz. 

[0 136] z&mtAMJyrnXtMHLtztz 

5 0 n mtt&<rfa&y£V)mttfffigZtlfz. 
[0 137] (38JIW2) 6 25um<DSAm-oizit 
ffiffiO. 01 Q- cmWPS06>f^^SO ( 100) 
4UfhllSiSf|cft2ttHlSU lftlCttHF««*(=* 

[0138] HWftOftfKiJaTOi: i> *) X'hntz . 
IKffK: 5(mA-cr») 
RSftl£S» : BF:H,0:Ctmai-l:l:l 
mil: 12<#) 
£7L«S iiTJfA: 10 (iim) 
^Oi/'f^ : 1 5 (%) 

[0 1 393 zowkn^'QM.mh i> o i wxamz 

SD218E30ke VT-5X 1 0>6/cm*OHe + 4:* 



*H«:§M*i'*l OOkeV. 5xlOVcm> 

xitKLtz. zwtk. ztibmftim&*>8 5ox:x' 

8«fflBRWIU:. S^fcjHBfclTOttitllWL 
ft. 

[014 0] SiS«ci:ITO««<ora{;«J£?:9JjDL 
fcfcC*. £7l«-fcL£Sfc-Cfi$fc&7 5 0 nrntfifitf) 

sBfcwiix^ii^^. m<Dmxumjmmn^ 

[014 1] (HMSM3) 6 2 5>um«'>«*£f*r>fctt 
J&iSO. 0 1O- cmOPS*&^{iNS<r>6>fyf-<S 
^(100) JW6JWJi^*2WWU lftfcHF 

10 14 2] »Wl3«MHiJaT«k*»0T*->fc. 

5 ( m A'cnr 2 ) 
KffifMffc : HF:HjO:C 2 H 6 OH=l:l:l 
#181: 12(b) 
2flMSi9)B»: 20 (um) 
^nyf< : 1 5 (%) 

[ 0 1 4 3 3 -ro&ft£&££Ba+4 0 0 TCT 1 IffiB 

kt3l«t«aMctl*«-f*ytai8WEO. 7 6 Me 
V. 1 x 1 O'Vcm^TSflc^iBfcftALfc. 
[ 0 1 4 4 ] <9HZZ *>Sf*S:£2* 1 0 0 0 XTC 1 883 

t *« i m m<7>mx2H§imvm*±mx'*a-izMm 

Lfzi>\ *?L««L*v^«^«ctt*«««WuW 

[0145] (IBtM4) 6 2 5jtimOlS*S:ftofcJt 
JgfitO. 0 1ft- cmOPS<06^yf-S<7) ( 1 00) 

ft. 

[0146] P»»toS*miiaT«i:*iOT*-3ft. 
VSNgK: 5 (mA-er*) 

»»fca8» : HF:H a 0:C 2 H50H=l:l:l 
KHfl: 12<#> 
£?l«Si<Off*: 10 (jtzm) 
tfas/T-f : 1 5 (%) 

[014 71 i^»*cti8*»H»«P4 00X:TlB$ia 

mtiti. zcomnzi o^?l«s i oftoAsujhft 

flJWtbftfc. £7l«S i±CCVD (Chemical Vapo 
r Deposition) ffitCi 9JKISAS i £0. 1 jumXtf? 



[0148] 

V-X#X : SiH 2 Cl 2 /H 2 

0. 5/ 180 1/ mi n 
ifXKj) : 8 0 Torr 

fijg: 9 00 *C 

jfcRiSJg: 0. 3 mm/ mi n 



[0149] <WC£tf>«fltf>£?Lll«i: t 0 1 ft<^® 
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ISfciDa«E3 0 k e VT5 X 1 0 16 /c mi<0H e * 
ltfc*>leffiSgfcB4*y£l00keV. 5X1 0>*/ 

7 5 0 nmtffcfljaBWWlfc. 
[0150] (HW5) 6 25*m*>V»*ft->fcit 
SftO. 0 1Q-cm*>Pfi*4^U:Nfi*>6>fy*8 
a(100)*ttASi£ft*2ftflttU HF»I«f 

[0 15 13 »ttfltf^tt«TOkfc9Tfc^. 

: 5 (mA-cn-i) 

Sffi-ft/fc&S : HF:H 2 0:CifcOM:l:l 
8513: 12(#) 
£7ljJSitf>I?A: 3 (Mm) 
*Dyf^ : 1 5 (%) 

[01523 ::o£<*£gaR#ffl&4>4 o oxrci *ia 

fcKT'lfcbta:. 2?l3tSi_LCCVD«:heiical Vapo 
r Deposition) 0#ltftS i €r0. 1 5jumX£ 



[01 533 

V-AtiX: SiH 2 Cl 2 /H 2 

: 0.5/180 l/min 
iiX^h: 8 0 Torr 

AX: 950 t 

tiLBM& : 0.3 #m/ m i n 



[0 1 54 3 Jl«xe**W/l>SiJMlllffc 
JBBHfcfcli 0 1 0 0 nm<0S i O t «*»«U:. 

[01 553 *>. -UnW&XMi&L 

WHCjlBa«JE5 0keVTlX10'Vcm^He 

[0 1 563 I$SiO 2 Mate. fflfcffl*Lfc5 0 0 
nmOSiO: Jltjnftl,fc£ttSf|eJ:*ftS i 

ant *M3«fcfk looo-c- 2* 

£4. He-f*>'t^<«SUHIWte«S-f*fiHrT2 
[0 1 5 73 -?}<0He4*>i&\£l%fr-?t;mmi 

3*4 ZtitX'Z 4n6>-> fc. 

[01 583 i»Sf«»;:»ofc£?LWS i 0 



*4 9%»Ite 3 0%»K<k***i:<0g£« ( 1 : 
5) TiW^WnPfeWixyf-y^Lfc. J**S.ftS i 

*;7cr)tffltlX. #?L»S i tUHRx**y/S*i. 

[0159] MUM S i JMAOKx y * 
*4x**y*'3MBi, ffitf>Tfflt<, £?lH*<0X-y* 

v^T3LKt<os!Rit(±i o»ja±ictaL. 
izam^i-y^M (fti oa*i«> uawLkasa? 

[01 60] SiWULtCO. 

[0161] i£fi«?aft£(c J: S 

*5/+*S iJIOTlC||W*JML*<?(.MIP)tt 

[0 162] (Httn6) 6 2 5/im*>«»«ri#ofcit 
fi£0. Oin- cmOPS**V^NStfD6^yf-g 
«<100)JWSJlSi«**2*tfiaU HFfcfc* 

[0163] BWM3**WiUT«fcfc9?*ofc. 

5 (mA-cr*) 
RMfl3Sff«:HF:H|0:C t II ( ai-l:l:l 
8*0: 12(») 
gHfWS i : lO(jum) 
*n^'T4 : 1 5 (%) 

[ 0 1 6 4 ] -r«0Sft*SSR#H&*4 0 OXJTIHH 

wtta. £*raftfcj: o*?l« s i <vfi<?>m.\iim 

imX-mbttii. ItflSS i±tCVD (Chemical Vapo 
r Deposition) jgfcj: 9JW&AS i 5: 0 . 1 5/imXtT 

mttsi* ±2%macxiih. 



[0165] 

V-AtfZ : SiH 2 Clj/H 2 

0. 5/ 180 l/min 
80 Torr 

as: 950 x: 

J&JIBX: 0. 3 jum/ mi n 



[0 166] :«1W*^S iJIJtiBC 

gfeMftfcJ: 0 1 0 OnmmS i 02*S:#*Lfc. 

5riDiS®E50keVt'5xi 0i 6 /cm2<7)$:&AL 

[0 1 673 KSiO 2 JBftiBk. JM(C«BLfc5 00 
n m?)S i 0 2 JI*JiSj£L£$ft£ftfc&4 S i gfifl^} 
£®fc£fifc-£;*rt*\ «m**fett. 100 0'C- 2B$ 
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z*>. m4*>ri&<ommmz.m??>w&x'2 
mtmitztf. ^mm^i^tmrntaix^ 

[ 0 1 6 8 ] -2f . *3ff-fpr>^EA«r L&*^fcSftli 
#T^o£tf>fc8#L££?LBfl*>®Ali l ~9 At mT 

[o 1 6 9 ] 3d«*Mikai->fc«uis i* 

£4 9%#Kfc 3 0 t ( 1 : 
2) T«iXL«r*«fe«RxT^^^ft. #»*S i 

[0170] mUKS i WSIkoKx 

[ 0 1 7 1 3 -Pkfrh. SiKftUhCO. 

i «<Ol»f * BWffllfcOV^T 1 0 0££SJ£ Lfc 

*?lil01nm±7niifCa'). MWSi«>»*» 

if^o » amx-m %m^Lx »izt mm* 
tuz. *£*ri 1 oo*c-cs«8a*i"»iBtt 

[0172] *&as i Roans* sr/sma^satii 

TfFff Lfcfc i % . 5 0 At ma«R*WP&2RR3 
tt*jj:*0. 2nm?jMffiKS*VO^Si*x/Nfc 

mx-h-y-tz. at. mwrmuiittsmmKn 
m, simzitmKtu&xmtmxziixxhT. 
mte&mmmtix^iztm&stuz. * 

ie^*s/t*S iR?*ffifcItftR£?Bfi!cL=5:<T 

[0 17 3] HRCS i S*«c»ofc#?WS i t>4 
9%M*b 3 0%a»^bK**fc^S^«[ (1:2)? 

f-^SfirfcHO- #«*S i «rx-/f- ^h7T(0 
ttflfcLT. ^fL«Si«a«X yf-y^$iX. as^c 
BfefeSit, SlWLRfctilSfcttA'*-* 

[0174] (SllfcW7) 6 2 5iim4>R»*l*->fcJt 
ftflto. Oin- e.mcr>p$Lhb\mNm.<r>5 4 y+i£ 
CO (1 00) m&S lStt*2fcfflSU HF}§«+ 



[0175] l!«l«*ttU«TWfcfcOT*-9fc. 
5(mA'cr') 
^0:^011=1:1:1 
l$n: 12(#) 
£?L1fSitf>5*: 10 (jum) 
tKoj/tM : 15 (%) 

[017 6] i<9»fc£i8«?Hft+4 0 0'CTll^ 
RfcLfc. zcomtlzi »5£?IKS i Ofl/ortSJi&K 
fttRTUfcflfc. £?l*Si±£CVD (Chemical Vapo 
r Deposition) &iZi *)m$,S i £0. 5 5xtmXK 

MifcJ:*±2%<0»jrr*S. 



[0177] 

V-ZtfZ : SiHjClj/H, 

0.5/180 1/ mi n 

jf*&i: 80 Torr 

fijg: 900 X, 

mmiSL: 0. 3 wm/min 



[0 178] ZWZ. ;ww^f^^s i»*ffitC 
»K^J: 0 1 0 0 nmCOS i O t mi&titLtz. 

[017 9]^. Ztlt><7)5*>. ~U<7>£toc?)*e>& 
?L©«C*^*y«rJlfiS«E10 0keV. 5x10 

[ o 1 8 o i m i o 2 mmst % witfm 

fctt, «a£*>*. 20 ox:- 2s$ia<o 

%hittzV^tzWftt l zttlxmW.1}fo£.Z fcfcBrtfc: 

KkhtzmX-mZtUz. 
[01811-*. K*4 *>&A£ L=5r*>ofc£{tti 

zbtzB&mt&zttfziismmmi. 2*m$ 

tvfz. L*>U #8Sftfc£?l3lco#fc*R*U.:i:.r 
SX-lUm&S iJHz75>;9imX%tl.X\^ 

zttfht^tznx^VJMMtmxZKt^tz. 

[0182] *m. mmm^izMMs \ r* 4 

9%»Kfc 3 0%3SSibKS*fccOil^« ( 1 : 2 ) T 

+yr$ti-rizm, m&s i ?rx y^ • xy-ym 

[0183] s i #iisa<7)^x -/ 1- vrmztz 

^-y^astcoajRittii o 5 tit(=(>at. 
ji(cfc«ti.x«/f-y^ft (»i oas«) \tmm±mm 
X'zmms&x-hh. 

[0184] zm&. SiKjtRr^O. 5um<0& 

*iGr>tzJm&s Mams&x-zfz. m&^nfzm 
as i m0>mzffift±mz^x 1 o oAtm&ttz 
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01 nm±l 1 nmTbitz. tK*+T1 1 0 

[0185] msfts i mom&z twrnnhMHrn 

XtHSltttZb. 5 0/im«Ofg«T^f 1 %2*fi$ 
\tii£*0. 2nm-ea«^ffi^TV^Si^xy\fc 
PWCfc^fc. «i*fl^fcJ:MRIiW*> 

s i mzumz&ikmimxiiixx 

[ 0 1 8 6 ] S i S{M£K->*:£7LftS i fcttWf C 
VD(Cheiical Vapor DeposlUcn)&&j: 0#»iftS i 
£0. 5 5^mi^*ytJHfiSLfc. UtMfcftttGt 
TtfSIOT'J)*. l&5l«a*±2%^«J9rC*l>. 

[0 187] 

V-XijX : SiH 2 Cl 2 /H 2 
tfXSLft : 0.5/180 1/min 
# : 8 0 T o r r 

900 t: 

fi£«a[JS: 0. 3 Mm/ mi n 

[0188] LOUISAS i £fl*gAXRS$jK£KI«5t 
Mtx. *>fTms LKbZZ. *ra«*lifc«fc * 1 
xi 0 3 • cm*-?*.*?. £*>»M«lf» 4*>&X. 
& 0 ^-t»^XgC«A-*-* i b tfVZ fc . 
[0189] (8*018) 6 2 5*tm*)WW&:»r>fcit 
»jK0. 0 1Q- cmOPf/*4VMiNM<06-fyf-S 
»(lOO)*ISASi»|s*21»l«U HF»S* 

[0190] MHbdBWWiST*)*: Otiofc. 
«SK»ft: 5 (mA-cr*) 

: HF:H,0:CtfcOH«l:l:l 
m. 12(#) 
%$&S\<F>H*-: 10 Um) 
^□yf<: 15(%) 

[0191] iOAKfclMWWMOOTrCllSIB 

RfcLfc. iOWtfcj: stairs i njicomumt 

imX'fthiXfZ. gHfl*Si±fcCVD(Cheileal Vapo 
rDeposition) ifcfcjt *)m&S i £ 0 . 1 5^mXlf 

& itto X * ± 2 %(TM1SXh h . 
[0 192] 

V-XtfX: S>H 2 CI 2 /H 2 
tfXjffi*: 0.5/180 1/min 
ifXS&\' 8 0 Torr 

?SS: 950 'C 

0. 3 MM/min 

[0193]?f,C. ^jxt^^/USi/BfiflBfc 
JKKftKJ: 0 1 0 0 nrn^S i 0,JKr«Slfc. 

[0194] mzZi\L>cr>ot>. -immttWW&l 
mBKHe-fJi-yS-JlfiCTtElOOkeV, 1X10" 



/cm* cttAUM. 

[0195jaSiO 2 iaffik. JMKfflSU; 5 0 0 
nm«>SiO t fl&BfiLfc$tt»M:&*S i£#tf> 

mbimteirt. mztttk. 4oox> 2^a 
fc^^>, He-f*^axwjM»i«ic«aT4ttarr 

2ftf)£*A<5S£i;:#*L*:. IHJJIiL/i®«ri¥«t3t? 

[ 0 1 9 6 ] H e 4 *>&A£ Wr*»-»fc»t«i 

Mi. U»U #ffl3;h.fc£?Lfro^fc«*L*fcw 
6, -SfTli*teftS \mz<7y~,7im\ZixX^h 
Z b tfhfr^tz<nX1ktoXmz\i%LkX'% $rrt»o fc. 

[01973 **>a, *g«wHn3tofc$?L*s i a 

£4 9%#Rfc 3 OXaKflrtX*k0&£tt ( 1 : 
2) -Ctttt^l^feWlXyf-^U:. *gftS i 
lix-vi-y ^h-tizm. m&S i tXnr-f- Xh 
•v~7<r>mb l/C. £?L©S i liaHRx^^Sft, 

[oi98j s i *ttA*>ttx ./ * y ^ac* 

f-y^TMEt»a«UtttlO*Ja±K:fcJiL. #MUI 
HCfcttSx-/?-^* (Si OAgJK) 

[0 199 Si IWMLLfcO. ljum^I 

**»ofc«SAS i »WMtC*fc. MtiLZMzm 
AS i ■0«W*iBM^iBfc-?HT 1 0 ojftfcarau; 

{il01nm±3nmT'ftoJt*^ tfy&A 
*L3rV*Tttl0 1 nm±7nmt*0. £71© S i 

>w*i2$*tf:. *l/t, i o oriUMWfc 

l^ratstj'i. 

[0200] #^f B s i «^®ffl? z&^mimsk 

X-&M ItzbZb. 5 0v mnnfMXWm 23EfflS 
li*Jj:-eo. 2nm"ea«miES*lTO*Si»!rx7\k 

sinatmtiz&ikmimxztixishi'. 
&m%&m<mt$ tixmzt tftmz mz . * k 
xv?*is*>],simmiz&ttMi:&&i,%<xm 

mw&MfitobMz. 

[0201 ] mtCS i«Wi(=Ho^?L«Si 14 

9%mb 3 o%a^bk**k<os^»a ( 1 : 2 > -c 
■fv^sfi-rtso. *!SflsiSrx-y^-Ah-/rw 

«»kLT. $%*S iUSHRX'y'f-^Sfc.. 
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[02023 (HttW9) 6 25um<om*m~>t:tt 
fitaO. 0 1Q- cmOPSi)SV^ISNS^6>f>-fS 

co(ioo)iMSflsis*^2«(fflSL. HFmm* 

[02033 RSSfljS^fHiWTWi: J3 OTA^. 
TOffiK: 5 (mA-ci-2 ) 

ffifffcJ&Sfc : HF:H 2 0:CjH50H=l:l:l 

m-. 12 m 

&H1tS i<DBA : 1 0 ium) 
XuVtj : 1 5 (%) 

[02043 zcr>mzm*m&*4 o oxrc i bhsi 

BKkU:. wOKfttJ: 9£?l*S i <7>?l<r>rtS?H&K 
<kH8r»b*l*:. £?13JS i±££?L«S i Jh£MBE 
(Molecular Bean Epitaxy)»fcJ; OmSftS i £0. 5 

**. &f»ifc,k*±2%?)»JfcT*>*. 
[02053 

7 0 0*C 
E* : lx 10-s Torr 

0. 1 ni/sec 
S£: 950 *C 

j££iS£: 0. 3 jam/ mi n 

[02 063 S&K. CWXt^^f^r^SiJB^Wt 
SfclHfcfcJ: 910 0 nm(OS i Ojfl £^j£L*:. 

[02073 <KfcC:ftS><0 3 -#<02£#<9*<9£?L 
WratHe-f^ySraifiSmfflOOkeV. 1X10 17 
/cm'TiiAU:. 

[ 0 2 0 8 3 f£S i O, mWk , Si)i:fflSL^5 0 0 

hit. fflAZtttit. 3 0 0*0 2Vffl<r>mBMZV 
fc. ^%to*ttz2KW*'\**1\?lK$i&rf-*-/? 

[02 093 3dftW«iK:»->fc3J?L*S i JR 

£49 %mt 3 0 JtiHMttSftfc cOS^a ( 1 : 

2 ) xmtA,L%#L>wsu>y*vr-rh. m&s i 

[02103 #£?lff s i i&fc&oisx 7 f-y 

f->/jt*fc<oa«ufciiio«jaj:tctjtu 
mz&vhxyi-yra. (gnoAgs) {inffl±*aa 

[0 2 1 13 .lOtS*, SiHftJBLhtO. l/xnKOU 



&s i a^mm^mz-oux 1 o oaMreut 

B^*rtte*3H *y&A£ L^^TTIi 1 
01nn±3nmt*ofc*t, **4 *>&A£ 
Wil0 1nm±7nmTft , ) < ^?l*S i C0W*<0 

if ^*owraw»«*«fl:LTv^i t mm 

*LT. **+Tl 1 0 OTTCSMS!* 1 tgfflffc 

Lfc. 

[02121 m&s i abasias sriSFPraflaas 

T'iWit^kC^. 5 0m mmnmX'W*} 2 $ 
iii>J:*0. 2nraTa«rfj8S$^TV>iS i^XMt 

ttft. s i m\z\imMti&&m\m\iitixiit>-f . 

[02133 PWKS i »M£go*:$?L*S i 1 4 
9%fcKfc 3 0%58lfift*fR*t^S^» ( 1 : 2) T 

uixyf-y^n-ffcao. «£as i *x.y* • * 

[02141 (Kdtni 0) 6 2 5/tm«)***»-9fc 
JtfiKO. 0 1G- cmOPfii56VM4Nfi05'f>^ 
S^(100)#« l aSiS*^2«tfflSL. HFM 

[021 53 WHtoKftWittTOkfeOTftofc. 
1gSS#£: 5 (mA-cr* ) 

:HF:H 2 0:C 2 H50H"1: 1:1 
B*BJ: 12 <#) 

£?1®S i OH* : 10 (um) 
#UzSt-< : 1 5 (%) 

[0216] z?>m*zm&mfa.*4oox:?i9m 

mX'l&btltZ. «LKSi±teCVD(ChMdc»l Vapo 
r Deposition) «fc OmfeftS i J- 0 . 5 5jumxe 

/?lifeJ:-5-±2%0»KrJ>S. 



[0217] 

V-ZtiX: SiH 2 Cl 2 /H 2 

^XwEfi: 0.5/180 1/ mi n 
tfXEfi: 8 0 Torr 

?3S: 9 00 *C 

: 0.3 /xm/ m i n 



1 0 Onirics i O t l£$j£Lfc. 

[0 2i8]iXtccn^-?*>. -n<»xfcff>7*n&& 
•atoWR-f^vtinawEi ookev. ixio 18 
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[ 0 2 1 9 J f£S i O: Jgfjffi, J39CfflSbfc£f*£fr 
«, £fr£*rti\ 8tt3tf£». 2 0 or- 2^iSm 

(02201 *«>a, -immmotz&Mts i « 
S-4 9%#»fc 3 o%asMbK**t^fi^a ( 1 : 
2)x-mtA,L%#hW{*v+>r'th. men si 

(ix»/^y:/3ivffcS9, #ttAS i £xy^- • xh- 

[0221] miLVS i JUttHOBEXv 

*H*Jtt^x.y^y^« (»1 0Ag«) {Jf£fl±*fli 
(0222] ClOgIL E£3Stt±K 0.5m id(0SA 

*»->fcJMSAs iJwwrtT^fe. m^ii^mea 
s \m<r>}m*mfoimiz.^x i o ojst*«ueLfct 

C^. l^<^-^J**4*v&A£L*:2rm5 0 
lnm+llnmTtofc. £<0lfc. **4>T1100 

(0223] m&S i «<9£ffiffl$ twrfmmuk 
X-mtltztZb. 5 0/imfc<OiS«'CW52*IS2< 
l±i3j:*0. 2nmTa«*JE$*tTV^SSi'>XMt 

msk. siMMtffiz%ms'Bmimxztix&bi'. 

10224] (%Sm\l) b25vm<r)W*Zfi'>tz 
ifcfifitO. 01 Q- cmtf)Pia>&VMiN8i0>5-r V+ 
aW)(100>JMS*Sill**lftffl«L. HFigfc 

[0225] l©ffifo£&#{imT<Z>i: 0 T*ofc . 
[0226] 

5 (mA-cr* ) 
»ffiftj£JSa:HF:H 2 0:C 2 H50H=l:l:l 
«H3: 12(#) 
MIS i ?>J?* : 10 (xtm) 
^Di^TM : 15 (%) 

[02 27] £O^«»»iSW»4 0()KrCl«fil 

ftRTWfcft*:. 3m*Si±l:MOCVD (Metal Org 
anicCheaical Vapor Deposition) t£(~J; O-^tSffaG a 
A s 5: 1 // mxt?* sz-WMKHLfc. E£-^fefMiOT 

[02 28] 



V-XiiX: TMG/AsH 3 /H 2 
tiZ&h: 80 Torr 

7 00 r 

[0229] d €>£fe£>£7L9flltw H e 4 ^y$-ftl 
2«ai00keV. lxlO'Vcm'TSAU. 
[0230]iSGaAs Jgfgffi t . JgiJKJB* Lfc£»* 

a. 2 0 0-0- 2*fflai!U8a*u te»?^^«<o 

(0231 ] £?L*S i J*Ort2c0lHfc«*fc 

x^-i/yi/rsy+tn^^a-^+^dTiii^grSaKO 

it^) 
1 1 ox: 

TX-yf-yj/Lfc. *ef B GaAs(±X-yf->/§tl-f 
fc£S9. *»f B GaAsS:X-y^-Xh /7-cO«3Ri:L 
T. £JL«Si»i38Rx>y*i':/;**u ££(c&fc£:**t 
fc. 

[0232] WUkGaAs0BLXv1'y?&£t:\rt 

[023 3] Zmm. Sia*±fcl*em*>«»*i» 
-3 ^*^ftG a A s ftOTBftTft . £?LW S i *>3!R 
x . v o-C i»#*Sf B G a A s JIK<ifl4>SHfctt 

[02341 SM?MKitt: J: SKBSKSOttJIL G 
a As mMtXtzZ&iWMimXiStiXtit,?. 

im&i.nGaAshmizimx'Ztz. 

[02351 (SSifcflll 2) 6 2 5/*mO£A$:ft->*; 
itSCtO. 01O' cm*>Pfflfc4V*ttNfflS>54:'*- 
1 CO (100) m&S HF$«*K 

[0236] RWl3S*fHUaT<0fc « OTfto^. 
[0237] 

«SSffl£: 10 {mA-cr* ) 

BMHIaeKi: HF:H,0:C,HsOH-l:l:l 
Bffil: 24 (#) 

£?lfiS i <7)J¥* : 2 0 (/im) 
*Dyf< : 1 7 (%) 

[0 238] £*>^*lMWn*+4 0 0X:-C2«MH 

ftBtC-Ufcflfc. £71HS i±tM BE (Molecular Bea 
ffl Epitaxy) i£fc«fc9#t£,SBAlGaAs£0. 5/xmX 

[0239] JXCC^HkOl^mUCH e 4*y*2ro 
3S5100keV. lxl0 18/cm2TitAt 
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[0 240 3 &A lGaAsflfcffii:. J50lcBJ»L*:£ 

tmztt®. so or- 2B*ts&tmwii. 

[ 0 2 4 1] te0^i?-«:^XMHffi(*jt:«L-CS®^r 

»s i *tt-f 3fya^w:««Tz««sfife. *<r> 

] GaAsUX-yf-y/^n-ftaO. #«ftA 1 Ga 
A s *X7 f- • * h -yT^«i: LT. £fl«S i J±« 
HXyf-y^SJu #ISflA 1 Ga 

[02423 C^te*. #7;*£ft±£0. <bum<m 
^Sr^-5^#^AlGaAs«^jS-C'#^. 
S i CD&1RX vJ->7lzXiTi>m&A J GaA sJg 

g^*. AlGaAs*fc(«ffc*ttrtMW»AS 

[02433 (££0113) 62 5/m<9l?*£#-?*: 
JtSffiO. Olfi- cm<7)PSJ>&^tiN3!?)ffiffil3f& 
<O6^y^S<O(100)#teftSi^c5r, HFSfc 

[02443 Bffito^HfJiUlT^ifc DT»->fc. 
[024 53 

^SE$«: 5 (mA cB-2 ) 

RHMbftftS : RF^O^IfcOB-l:!:! 
B^rfS: 12X2 (ft) 

ZMUS i <?>%*■: £10 Urn) 
^Di/r-f : 15<%> 

[0 24 6 3 ^^*K*#H5W'4oo , c-cii$[a 

(Qieiical Vapor Deposition) W,Z£ 9 Jji&iftS i £ * 
ft-fflljumxe^^/Uf&IIU:. jfcHf&WifcrF 



[02473 

V-XijX: SiH 2 Cl 2 /H 2 

0. 5/ 180 1/ m i n 
tfXEfl: 8 0 Torr 

950 t 

j££3BS: 0. 3 ;um/ mi n 



[0 24 83 Sfcfc. iOXlf^S/ir^SiJWHt 
SSMfcKJrD 1 OOnnXDS iO,Ji*««Lfc. &K 
£h&oKNa$7IAfc*S'f *v*MKEl 0 0k 
eV. 1 x 1 0 18 /cm*Ti£AL£. 

[0 24 93 KS i 0 2 HSBafc. IMCfflfcUfcSOO 



oo-c- 2fmmsm*L. 

tifi. 

[0 2 501 -E-Ott. &RMSimZ4 9%-mk3 0 

%mt{t*%*tcomim < 1 : s ) -muvwh 
#*sftsi*x^ xh-yynmtix. 2 

[025 1 3 #«Uts i HM^x-yf^^W 

mz*mhxyi->7M. (»i 0 as*) <inffl±*ns 

[02523 f frb*i>> S i BfffcJBUifc: 1 ju m<Oi?*£ 
fcofcJWSftS i «tf 2ttP»fc#*?*;fc. £?L1tS 
i flHHRx -/f-y^ J: bJMSAS i 

?*^n/s i ®$mizmm*B$.i%< x i>$m<r) 

[02531 (I?ifcm4) 6 2 5um<r>®*£ftit: 
itftt/iO. 0 1 ft- cm<OPSJ)l>^liNS«05^yf- 
^(100)*t»Si£fr*2ttfflSU HF$?S 

[02541 »ftfl3dtftfrli«T*> t 9 T A r> . 
SESSfK: 5 (mA-er ! ) 

£fefb£i§« : HP:H,0:C,H5(IM:1:1 
B*E): 12 (ft) 

£H«Si0>JP*: 10(/um) 
-•Kni/'r^ : 1 5 (%) 

[02553 ClO£ft£lSR#ffl&+4 0 0-CT 18*13 

mX-ZLbh*:. ^7L«Si±(iCVD(Che.ical Vapo 
r Deposition) ^iOWSftSi^O. 5 S^mXK 

mtti£z±2%vto%X'bh. 



[02563 

V-XtiX: SiH 2 Cl 2 /H 2 

0.5/180 1/ mi n 
tfXEfi : 8 0 T o r r 

iSS: 9 00 *C 

^>$S: 0. 3 Mm/ mi n 



[02573 $<c>(i- ^oxtr^dfi/r;i/S i Affile 
afflMfcfc: J: 0 1 0 0 n m^S i 0 2 H£#jftLJt. 

[0 2 58 3 »:CCv:il^Op*>. -^<7)^^^7L 
SfiBtc^'f^ySrJniaiEEl OOkeV, 1X10 18 
/cm't-aAU^:. 

[ 0 2 5 9 3 §SS i O.mmt . JJ«K:fflStfe3E«« 
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Sfa£fc1i\ SfMStffcft. 2 0 OX:- 2B*IB)*> 

^ n&tom^m^mp. man t * t 
m«s i mm *y&\Ltzmx-*mzhfz . 
[0260] -;*<o**>r *y&Kt iKctf^mmt 

[026 1 3 **>t*. ad»{«ifc»->fc£?iits i ji 

£4 9%#»fc 3 0%»§tft*5B*fc?>S£ia ( 1 : 
2 ) ■«tt^L***fe»KX'y*y/Lfc. 4tfSas i 
\ix.v*y?i*1vrM&>)* JtttftS i £x»,* • *h 

«&fcilt*3*i*:. 

[0262] ftMJTS i #»fi<7)SX 
v^tSi7f^iSSIi. S*>Tffi<. £?L*JBtOx-y 

JIKfcttftx-y-f (ftl 0A8K) ii3?ffl±fc£ 

[ 0 2 6 3 1 -I*>I6*. SilHIALfcO. 5AtmcoS 
A*»-5fcJMS*Sil*«»«TS<:. J^JS^it^^ 
&S i ®olR££tSrt£ffifc^T l 0 OAfcflfeLft 

Olnra+ll nnT^fc. CI Of*. *3&+Tl 1 0 

[0264] m&s i * **?iaftxitti 

UtiXtO. 2nrara?M)IR$tlTV^S i^XMt 

s imwimtizmmmKitixm-r, 
mz&iM&mftztix^&ztmmztitz. t 

[0265] S i #t&,a»*liB§?£7LflS i 

m&m&t txmitz. 

[0266] 

mztizzt%<. *efli^xt?^yt;ns^ 

&<ntc^<D»nmmj ifzmz&i&t&z t #t-3 s 

[ 0 2 6 7 ] 2*:. *JM*o^W«Wt^«3ft*ttii. 
S i XE»fc:£?l»f rtfLT- 



*>, ^a^J&t^fSWIc^ft:tJ:'3x.^>/*cp3c^ 

mx&tiK&mznth s i hisa** tv^i^ 

fJlWSifctfT'SS. s imtSJI 

mnmM±.£mi*tit: so i flB§*«w<o*j-tta 

<, Lfrfe. #B*D£<f§* W>>i. 
#^*fc»i#?l»Ja*{;:** J: o tzj * >i£K<nii 

zztizx r)ms i mt txmmz 

[0268] &m 
ii^s i h^itit^mmmm^mmb o ix, 

*tm. fSOWtt, :i.Xh0>iHfcfcv»'OMmS: 

[0269] *mn*mmmz xtuii, maum 

-Tffl=5r. ffi^TflWt^lSftttS-W-rssoi^J)?. 
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